Reducing Agricultural Water Use

I. Changing systems.

2. Improving management.

3. Reducing consumption;
evapotranspiration (ET).
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Reducing Agricultural Water Use

I. Changing systems.

3. Reducing consumption;
evapotranspiration (ET)
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Reducing Agricultural Water Use

I. Changing systems.

2. Improving management.



o reduce consumption,
only options are:

decrease

E and/or T












Can we Reduce

Transpiration?
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Typical Production Function
(Field &Vegetable Crops)

Ymax

YIELD (t/Acre)

ETmax

ETc (inches)




Regulated Deficit Irrigation (RDI):

Planned water deficits at specific
crop developmental stages that
control vegetative growth without
negatively affecting production.

Goals: Reduced water use;
higher farm profits.
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Pistachio Nut Development
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Pistachio Production Function

y =4.407 + 1418
R2 =0.981

¢ Sustained Deficit Irrigation
B T1; 0% Stage 1
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Pistachio RDI; Kettleman City; 1991-92 Mean Results
(last 2 yrs. of 4 yr. study)

Individual Blanks
Stress Split and
Water Deprivation Time Nut Aborted Shell

Treatment Period Weight Nuts Splitting

|| e | (knutioad) | (% filed nuts

cowol | |52 ol 225a | 79500

*Values not followed by the same letter are statistically different
according to Fisher’s Least Significant Difference Method (p=0.05).



Mature Navel Oranges; San Joaquin Valley; 3 Season Mean
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Peel Creasing; San Joaquin Valley; 3 Season Mean

Statistically lower then Control

Statistically higher then Control
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Mature Navel Oranges; San Joaquin Valley; 3 Season Mean

y =-57.4x + 9739
R2=0.091
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Almond RDI; McFarland, Mean 1995-96
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Almond RDI; McFarland, Mean 1995-96

Control

1:1 Relationship
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RDI Effects on Almond Hull Rot; McFarland, 1997

Hull

Rot Dead Kernel
Strikes Wood Wit.
(#/tree) [(inches/tree)| (gms)

RDI % Dif




Almond RDI; San Joaquin Valley, 2001
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Almond RDI; San Joaquin Valley, 2001
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DRY WEIGHT * CALRED

C.D.l. of Early and Late Maturing Peaches.

120 160

. julian days
s CONTROL




= _T _-'___.i..___.__.,_,.,_
IR | ] |
| :
tad]
\
|
|
|

|
il
F
|

by
| =

K. SRR, S o MR Bl S
\ S gt |

b R R SO Bl

S _ i i = .I.I.II..*_..._.l.llnu.lli.l?..l..ll....I..l.m.l.ll lll.T

1 1 . _
. A i
y |
R i | e e L
1 | |
I Wi

'CALRED

.
!
i
|

R ST R O G

'CONTROL

2
g
o
o
&
e
3
B
P
©
=
0
a3
g
Ll
T
6
a
d

FRUIT DIAMETER




Peach Fruit Growth; Early vs. Late Harvest
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Estimated Statewide Irrigation Water Savings Using RDI

Crop

Bearing
Acreage
(acres)

Estimated
Savings
(inches)

Total
Water Saved
(acre-ft)

Almonds

530,000

530,000

Wingegrapes

480,000

240,000

Citrus

244,000

122,000

Pistachios

78,000

78,000

Prunes

76,000

56,000

Peaches

70,000

35,000

Olives

36,000

24,000

Apples and Pears

49,000

24,000

Walnuts

196,000

Unknown

Unknown




Why 1sn’t RDI more commonly
practiced?

I.Real/perceived risk.
2.More complex management.
3.Holes in knowledge and technology.









Mature Almond Trees; San Joaquin Valley
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Citrus; San Joaquin Valley
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Max. Daily Trunk Shrinkage (mm)
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For widespread adoption of RDI

1. Growers must be shown concrete
evidence of successtul application.

2. Develop proven RDI quidelines for
crops lacking this information.



